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ABSTRACT: 

PURPOSE: To provide a treatment apparatus wherein a treatment gas having 

a 

necessary and sufficient concentration can be supplied surely by means of a 
simple structure. 

CONSTITUTION: A supply pipe 3 which Is connected to a treatment part 1 for 
an object to be treated and an N<SB>2</SB>-gas supply pipe 1 1 are connected 
to 
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a housing tank 9. A partition body 10 whicli partitions the side of the supply 
pipe 3 from the side of the N<SB>2</SB>-gas supply pipe 1 1 is arranged and 
installed inside the housing tank 9. The interval (h) between the partition 
body 10 and the liquid level of an HMDS liquid 8 is kept definite. Thereby, 
when N<SB>2</SB> gas which is supplied to the inside of the housing tank 9 
from 

the N<SB>2</SB>-gas supply pipe 1 1 is supplied to the side of the supply pipe 
3 

through the gap of the interval (h) between the partition body and the liquid 
level of the HMDS liquid 8, the HMDS liquid 8 is gasified . HMDS gas which 
has 

been gasified is supplied to a treatment part 1 for a semiconductor wafer W. 
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[Claim(s)] 

[Claim 1] In the processing unit possessing a processed object treatment part a treatment liquid 
accommodation part, and piping that connects a treatment liquid evaporation part and these 
Connect with the above-mentioned treatment liquid accommodation part, and the gas supply line for 
conveyance for raw gas conveyance, and the raw gas feed pipe which is open for free passage in 
the above-mentioned processed object treatment part [ the above-mentioned treatment liquid 
accommodation circles ] The processing unit characterized by having prepared the interval in the 
middle by the side of the above-mentioned gas supply line for conveyance, and a raw gas feed pipe 
that the passage of gas should be formed between the surfaces of treatment liquid, and arranging a 
partition object in it. 

[Claim 2] While connecting with the raw gas feed pipe which an end opens for free passage to the 
above-mentioned treatment liquid accommodation circles at the above-mentioned processed object 
treatment part in the processing unit possessing a processed object treatment part, a treatment 
liquid accommodation part, and piping that connects a treatment liquid evaporation part and these 
The processing unit which the extension opening of that other end arranges the partition object of 
the shape of Horn located near the surface of the treatment liquid stored by the above-mentioned 
treatment liquid accommodation part, arranges the gas supply mouth for conveyance for raw gas 
conveyance in the outside proximity position of this partition object, and is characterized by things. 
[Claim 3] The processing unit according to claim 1 or 2 which arranges float which surfaces this 
partition object on a treatment surface while arranging a partition object perpendicularly possible 
[ movement ] to the surface of treatment liquid, and is characterized by things. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a processing unit, still in detail, supplies raw gas, for 
example to the treatment part of processed objects, such as a semiconductor wafer, and relates to 
the processing unit which processes the surface of a semiconductor wafer. 
[0002] 

[Description of the Prior Art] As for the semiconductor wafer surface, pretreatment is performed by 
hexamethyldisilazane (it is called Following HMDS) in order to make the anchoring good, when 
forming a photoresist layer etc. in the surfaces, such as a processed object, for example, a 
semiconductor wafer etc., generally. In the case of this pretreatment the treatment liquid of 
treatment liquid accommodation circles is evaporated with a treatment liquid vaporizer, is supplied 
to the treatment room in which a semiconductor wafer is accommodated as a gaseous phase, and 
adheres to the surface of a semiconductor wafer here. 

[0003] This conventional kind of processing unit is N2 which supplies the nitrogen (N2) gas which is 
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carrier gas. as shown in drawing 7 . It has structure which arranged Bubbler b in the treatment liquid 
accommodation part a which connects with gas supply line c the feed pipe d which supplies raw gas 
to the treatment room e. Thus, N2 generated by Bubbler b in the processing unit constituted With a 
blister, the gas of HMDS is generated and this HMDS gas is supplied to the treatment room e 
through a feed pipe d. And it shows around at the guidance passage f in the treatment room e, and 
is injected from the diffusion hole h of the diffusion board g by the wafer W on the heating 
installation stand i. In this case, the treatment room e is connected to Ejector k through an exhaust 
pipe j, and the inside of the treatment room e is maintained by negative pressure by supplying the 
pressure air for a drive to Ejector k from the drive air supply pipe m. In addition, in drawing 7 , n and 
o are opening-and-closing valves. 

[0004] By the way, it is [ on this conventional kind of processing unit, and / in the treatment liquid 
accommodation part a ] N2. When the blister burst in the surface, the drop arose and there was a 
problem of dewing within the feed pipe d which leads to the treatment room e from the treatment 
liquid accommodation part a. 

[0005] Then, N2 [ another in order to prevent this ] to the feed pipe d which connects the 
treatment room e with this treatment liquid accommodation part a in the former The piping p for 
supply was connected, this diluted the HMDS gas in a feed pipe d. and the dew condensation in a 
feed pipe d is prevented. 
[0006] 

[Problem to be solved by the invention] However, it sets to this conventional kind of processing 
unit It is N2 separately to a feed pipe d. The piping p for gas supply must be connected and, 
moreover, it is N2. Since it was necessary to control correctly the amount of supply of gas, the 
quantity of HMDS gas, etc., many [ intricately and ] piping structures, control instruments, etc. were 
needed, and there was a problem that sufficient dew condensation prevention moreover could not 
be performed. Moreover, when the drop which dewed invaded in the treatment room e, it adhered to 
Wafer W, therefore there was also a problem of causing deterioration of the quality of Wafer W. 
[0007] This invention was made in view of the above-mentioned situation, simplifies piping structure, 
and aims at offering the processing unit which enabled it to supply the raw gas of required and 
sufficient concentration to a processed object treatment part certainly for treatment. 
[0008] 

[Means for solving problem] In order to attain the above-mentioned purpose, [ the 1st processing 
unit of this invention ] In the processing unit possessing a processed object treatment part, a 
treatment liquid accommodation part, and piping that connects a treatment liquid evaporation part 
and these Connect with the above-mentioned treatment liquid accommodation part, and the gas 
supply line for conveyance for raw gas conveyance, and the raw gas feed pipe which is open for free 
passage in the above-mentioned processed object treatment part [ the above-mentioned treatment 
liquid accommodation circles ] It is characterized by having prepared the interval in the middle by 
the side of the above-mentioned gas supply line for conveyance, and a raw gas feed pipe that the 
passage of gas should be formed between the surfaces of treatment liquid, and arranging a partition 
object in it 

[0009] [ an interval ] in this 1st invention if the interval of the passage of the gas for vapor-liquid 
contact between the above-mentioned partition object and the surface of treatment liquid is held 
uniformly Are easy to be arbitrary [ the maintenance means ], for example, a partition object is 
perpendicularly attached possible [ movement ] to a treatment liquid accommodation part. An 
interval can also be uniformly held by being able to attach to the soffit of a partition object float 
which surfaces on a treatment surface, and also being able to make an interval regularity, and fixing 
a partition object, and moving a treatment liquid accommodation part perpendicularly to a partition 
object Furthermore, the both sides of a treatment liquid accommodation part and a partition object 
can be fixed, and an interval can be fixed also by filling up the quantity which treatment liquid 
consumed. 
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[0010] The 2nd processing unit of this invention like the processing unit of invention of the above 
1st Moreover, a processed object treatment part, While connecting with the raw gas feed pipe which 
an end opens for free passage to the above-mentioned treatment liquid accommodation circles at 
the above-mentioned processed object treatment part on the assumption that the processing unit 
possessing a treatment liquid accommodation part and piping which connects a treatment liquid 
evaporation part and these The extension opening of that other end arranges the partition object of 
the shape of Horn located near the surface of the treatment liquid stored by the above-mentioned 
treatment liquid accommodation part, arranges the gas supply mouth for conveyance for raw gas 
conveyance in the outside proximity position of this partition object, and is characterized by things. 
[001 1] Make it better to follow a treatment surface so that the above-mentioned partition object 
may serve as [ as opposed to / that an extension opening approaches a treatment surface desirable 
still more preferably / direction / a treatment surface ] a fixed interval in the extension opening of a 
partition object in this invention. In this case, although a partition object can be made to follow to 
change of a treatment surface by arranging a partition object perpendicularly possible [ movement ] 
to the surface of treatment liquid, it is better to arrange in the opening of a partition object still 
more preferably float which surfaces on a treatment surface. 
[0012] 

[Function] According to the processing unit of this invention constituted as mentioned above, when 
the gas for conveyance supplied to a treatment liquid accommodation part passes through between 
a partition object and treatment surfaces, vapor-liquid contact is carried out, treatment liquid is 
evaporated, and raw gas is generated. And N2 Since bubbling by gas is not performed, the 
development of a drop cannot dew easily within ** and a raw gas feed pipe. The generated raw gas 
is supplied to a processed object treatment part through a raw gas feed pipe, and treatment of a 
processed body surface is presented with it here. 

[0013] Moreover, by connecting a partition object to a raw gas feed pipe, considering it as the shape 
of Horn in which the extension opening at that tip is located near the surface of treatment liquid 
accommodation circles, and arranging the gas supply mouth for conveyance for raw gas conveyance 
in the outside proximity position of this partition object Since it flows into the raw gas feed pipe 
side, the gas supplied to treatment liquid accommodation circles spreading along the whole region of 
the lateral surface of a partition object from a gas supply mouth, and contacting treatment liquid 
from an extension opening, treatment liquid contacts the gas for conveyance uniformly, evaporates 
in it, and serves as raw gas of fixed concentration. 

[0014] Moreover, the raw gas of fixed concentration can always be supplied to a processed object 
treatment part, without being influenced by change of the surface of treatment liquid by seting 
always constant the interval of the above-mentioned partition object and a treatment surface. 
[0015] 

[Working example] Below, the example of this invention is explained in detail based on Drawings. 
This example explains the case where the processing unit of this invention is applied to a 
semiconductor wafer pretreatment system. 

[0016] O The outline block diagram of the semiconductor wafer pretreatment system which applied 
the processing unit of this invention is shown in first example drawing 1 . 

[0017] The processed object treatment part 1 in which a semiconductor wafer pretreatment system 
accommodates the processed object (a wafer is told to below) W, for example, a semiconductor 
wafer. It supplies in the treatment part 1 from a feed pipe 3, the raw gas, i.e., the HMDS gas, which 
connected the treatment liquid vaporizer 2 which is a treatment liquid evaporation part through the 
raw gas feed pipe 3 (a feed pipe is told to below), and was evaporated with the treatment liquid 
vaporizer 2, and it is constituted so that the surface of Wafer W may be pretreated. 
[0018] In this case, in the chamber la of the treatment part 1, Wafer W is laid in the installation 
stand 4 which built in the heating machine style (not shown), is accommodated, and above the 
installation stand 4 The guidance passage 7 of the HMDS gas of the Horn form where the tip part 
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spread is formed like the diffusion board 6 which formed many diffusion holes 5, and the trumpet In 
addition, the upper part of Chamber la is equipped with the lid lb which can be opened and closed, 
and receipts and payments into the chamber la of Wafer W are possible by opening and closing of 
this lid lb. Moreover, the exhaust pipe 20 for exhausting the gas after treatment is connected to the 
bottom of the treatment part 1. The ejector 21 (air pressure type vacuum devices) for attracting the 
inside of Chamber 1a to negative pressure is formed in the exhaust pipe 20, and the drive air supply 
pipe 22 which supplies the pressure air for a drive is connected to the ejector 21. In addition, the 
opening^and-closing valve 23 and 24 are prepared in the exhaust pipe 20 and the drive air supply 
pipe 22, respectively. Moreover, the change valve 25 for making change connection of the feed pipe 
3 at a suction system is formed in the HMDS gas supply line 3. 

[0019] On the other hand while the treatment liquid vaporizer 2 connects the above-mentioned feed 
pipe 3 to the accommodation tank 9 which is the treatment liquid accommodation part which 
accommodates treatment liquid 8, for example, HMDS liquid N2 which supplies the nitrogen (N2) gas 
which is gas for conveyance Connect the gas supply line 1 1 and in the accommodation tank 9 The 
feed pipe 3 side and N2 While dividing both in the mid-position by the side of the gas supply line 11, 
an interval h is set that the passage of the gas for vapor-liquid contact should be formed between 
the undersurface and surface of HMDS liquid 8, and the partition object 10, for example, a bridge 
wall, is arranged. In this case, a bridge wall 10 is perpendicularly attached possible [ movement ] to 
the surface of the HMDS liquid 8 currently stored by the accommodation tank 9. As attach float 
which is not illustrated to the soffit of a bridge wall 10, and an interval h is made to always become 
fixed, or a bridge wall 10 is fixed and a fictitious outline shows to drawing 1 [ lay the accommodation 
tank 9 on the installation board 17 which can move perpendicularly, move the installation board 17 in 
the up-and-down direction, and make an interval h regularity, and also ] The both sides of a bridge 
wall 10 and the accommodation tank 9 can be fixed, and an interval h can be uniformly held now by 
supplying from the supplement tank which does not illustrate a part for the amount of consumption 
of HMDS liquid 8. 

[0020] In addition, N2 A flowmeter 12 is arranged in the gas supply line 11, and the amount of supply 
of N2 gas can be managed now. Moreover, the temperature control means 18 is arranged in the 
periphery of the accommodation tank 9, and the temperature in the accommodation tank 9 is held at 
22 degrees C. 

[0021] In the processing unit of this invention constituted as mentioned above, it is N2. The gas 
supply line 11 to N2 It is N2 when gas is supplied in the accommodation tank 9. Gas flows into the 
feed pipe 3 side through the gap of the interval h between the undersurface of a bridge wall 10, and 
the surface of HMDS liquid 8. Under the present circumstances, N2 Gas and HMDS liquid 8 carry 
out vapor-liquid contact, HMDS liquid 8 evaporates, and vapor-like HMDS gas is generated. The 
generated HMDS gas flows through a feed pipe 3, through the diffusion hole 5 of the diffusion board 
6 in the guidance passage 7 of the processed object treatment part 1, is uniformly diffused on the 
surface of Wafer W, and is applied to it. In supplying HMDS gas to the treatment part 1 at this time, 
the opening-and-closing valve 23 and 24 are opened, and the pressure air for a drive is sent to an 
ejector 21 from the drive air supply pipe 22, and the suction exhaust air of the atmosphere of the 
chamber la of the treatment part 1 etc. is carried out with an ejector 21, and it decompresses. And 
N2 which HMDS mixed After gas is supplied to the treatment part 1, the opening-and-closing valve 
24 is closed and an ejector 21 is stopped, and it is N2. The HMDS gas gaseous-phase-ized by the 
positive pressure of gas is fed, and it is considered as the usual HMDS processing state. 
[0022] HMDS of the vapor phase state supplied in the chamber la of the treatment part 1 is 
sprayed on the heated wafer W, and hydrophobing treatment of the surface of Wafer W is carried 
out By the above-mentioned HMDS treatment it is supposed that it is the photoresist spreading 
previous line, the adhesion and the sticking tendency of the photoresist and Wafer W in the below- 
mentioned photoresist spreading process improve. 

[0023] 0 The cross-sectional perspective view of the treatment liquid vaporizer [ in / second 
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supping from the supplement tank which does not illustrate a part for the amount of consumption 
of HMBS liquid 8. 

[0020] InVJdition. N2 A flowmeter 12 is arranged in the gas supply line 1 1, and the amoun^W supply 
of N2 gas cahsbe managed now. Moreover, the temperature control means 18 is arrange in the 
periphery of the^accommodation tank 9, and the temperature in the accommodatiprTtank 9 is held at 
22 degrees C. 

[0021] In the processtRg unit of this invention constituted as mentioned aj><Jve, it is N2. The gas 
supply line 1 1 to N2 It isN2 when gas is supplied in the accommodatiojHank 9. Gas flows into the 
feed pipe 3 side through the of the interval h between the under^rface of a bridge wall 10, and 
the surface of HMDS liquid 8. UrK(er the present circumstances, W2 Gas and HMDS liquid 8 carry 
out vapor-liquid contact, HMDS liquid 8 evaporates, and vapop^ke HMDS gas is generated The 
generated HMDS gas flows through a^ed pipe 3, througlrtKe diffusion hole 5 of the diffusion board 
6 in the guidance passage 7 of the processed object tr^ment part 1, is uniformly diffused on the 
surface of Wafer W, and is applied to it. In stif^lying HMDS gas to the treatment part 1 at this time, 
the opening-and-closing valve 23 and 24 are oN|^. and the pressure air for a drive is sent to an 
ejector 21 from the drive air supply pipe 22, aj>dinfessuction exhaust air of the atmosphere of the 
chamber la of the treatment part 1 etc. is cfarried out\(ith an ejector 21, and it decompresses. And 
N2 which HMDS mixed After gas is supoked to the treatm^t part 1, the opening-and-closing valve 
24 is closed and an ejector 21 is stoop^ed, and it is N2. The HMDS gas gaseous-phase-ized by the 
positive pressure of gas is fed, anpMt is considered as the usuaMHMDS processing state. 
[0022] HMDS of the vapor pha^ state supplied in the chamber la^s^he treatment part 1 is 
sprayed on the heated wafer^, and hydrophobing treatment of the surface of Wafer W is carried 
out By the above-menticmed HMDS treatment it is supposed that it is th^^f^otoresist spreading 
previous line, the adja^ion and the sticking tendency of the photoresist and vVafer W in the below- 
mentioned photoi?Mist spreading process improve. 

[0023] 0 Thp^oss-sectional perspective view of the treatment liquid vaporizer [ in Asecond 
example drawing 2 can be set in the outline sectional view of the second example of the pr'o^^ssing 
unit o^/ffiis invention, and / in drawing 3 / the second example ] is shown. In addition, since tm 
prqpfessing unit in the second example is the case where it applies to a semiconductor wafer 
p/etreatment system like the first example of the above, a common portion attaches the same code^ 
j^aod^tljg ggx ttlnn pt.i nn i^ o'^'tt^^ — ■ — . 

[0024j The treatment liquid vaporizers 2 in the second example are the accommodation tank 9 
which is the treatment liquid accommodation part which accommodates HMDS liquid 8, the bridge 
wall 10 which is arranged in this accommodation tank 9 and connected to a feed pipe 3, and N2. The 
principal part consists of N2 gas supply lines 1 1 which supply gas in the accommodation tank 9. 
[0025] The bridge wall 10 is formed in the shape of [ in which the extension opening 10a at the tip is 
located near the surface of the HMDS liquid 8 in the accommodation tank 9 ] Horn, and the top 
base 10b is attached to the connection mouth 9a by the side of the ceiling of the accommodation 
tank 9. In this case, you may fix to the accommodation tank 9, or a bridge wall 10 may enable sliding 
of the top base 10b to the connection mouth 9a, and may enable up-and-down movement of it. In 
addition, it is more desirable for the angle [ as opposed to the level surface of a bridge wall 10 in 
this case ] theta to be about 10-30 degrees. N2 [ moreover, ] the gas supply line 11 — the outside 
proximity position of a bridge wall 10 — a feed hopper 11a — ****** — having — **** . Therefore, 
N2 N2 supplied in the accommodation tank 9 from the gas supply line 1 1 It spreads and flows down 
along the whole region of the lateral surface of a bridge wall 10, and gas flows uniformly toward the 
inside of a bridge wall 10 from the extension opening 10a. Under the present circumstances, N2 
Since it passes through the crevice between the intervals h of the extension opening 10a and the 
surface of HMDS liquid 8, gas is N2. Gas contacts HMDS liquid 8 and HMDS liquid 8 is evaporated. 
[0026] In the semiconductor wafer pretreatment system constituted as mentioned above, it is N2 
from the N2 gas supply line 1 1. If gas is supplied in the accommodation tank 9, the periphery of a 
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bridge wall 10 will distribute and N2 gas will flow inside a bridge wall 10 from the extension opening 
10a along the whole region of a lateral surface. At this time, as mentioned above, it is N2. Since gas 
passes through the crevice between the intervals h of the extension opening 10a and the surface of 
HMDS liquid 8, HMDS liquid 8 is evaporated by fixed concentration. And the evaporated HMDS gas 
is N2. It flows into the feed pipe 3 side with gas, and pretreatment of Wafer W is performed like the 
first example of the above. 

[0027] O As for the outline sectional view of a treatment liquid vaporizer [ in / in third example 
drawing 4 / the third example of this invention ], and drawing 5 , that cross-sectional perspective 
view is shown. 

[0028] The third example is the case where make the bridge wall 10 of the second example of the 
above follow change of the surface of HMDS liquid 8, and it enables it to always supply the HMDS 
gas of fixed concentration. Namely, it attaches possible [ sliding ] in the cylinder-like guidance way 
14 linked to the feed pipe 3 in which the sliding cylinder part 13 was formed in the top base of the 
bridge wall 10, and this sliding cylinder part 13 was formed at the ceiling side of the accommodation 
tank 9. The float 15 which surfaces on the surface of HMDS liquid 8 is attached to the extension 
opening 10a of this bridge wall 10. In addition, drawing 4 is this float 15N2. It is the case where the 
free passage mouth 16 of gas is established. Thus, by attaching float 15 to the extension opening 
10a of a bridge wall 10, a bridge wall 10 is in the state which can move perpendicularly to the 
accommodation tank 9. Even when it rises to surface on the surface of HMDS liquid 8, HMDS liquid 
8 decreases in number and a surface falls, change of a surface can be followed and the height 
interval h of the gas free passage mouth 16 can be set always constant 

[0029] Therefore, N2 which flows into a bridge wall 10 from the gas free passage mouth 16 over the 
external surface of a bridge wall 10 The contact state of gas and HMDS liquid 8 becomes fixed, and 
the concentration of HMDS gas becomes fixed. 

[0030] In addition, in the third example, since other portions are the same as the second example of 
the above, the same code is given to the same portion and the explanation is omitted. Moreover, of 
course, the interval h of a bridge wall 10 and the surface of HMDS liquid 8 can be made regularity by 
attaching to the bridge wall 10 of the first example of the above float shown in this third example. 
[0031] Specifically, the semiconductor wafer pretreatment system constituted as mentioned above 
is used, being included in a part of semiconductor wafer treatment unit shown in drawing 6 . That is, 
the treatment unit is mainly constituted from a carrying-in / taking-out mechanism 31 for carrying 
in and taking out Wafer W by the treatment mechanism unit 30 in which the treatment mechanism in 
which various treatment was performed to Wafer W was arranged, and the treatment mechanism 
unit 30. 

[0032] With the wafer carrier 32 where carrying-in / taking-out mechanism 31 stores the wafer W 
before treatment The wafer carrier 33 which stores the wafer W after treatment, and the arm 34 
which carries out adsorption maintenance of the wafer W, It has X directional movement mechanism 
35 for moving this arm 34 in the direction of X, the direction of Y, and the direction of theta, 
respectively, Y directional movement mechanism 36 and theta directional movement mechanism 37, 
and the installation stand 38 by which delivery of Wafer W is made between the treatment 
mechanism units 30. Moreover, the pretreatment mechanism 1 (specifically processed object 
treatment part) which is the processing unit of this invention that performs pretreatment for raising 
the adhesion of Wafer W and a resist layer to the treatment mechanism unit 30, The spreading 
mechanism 39a and 39b which apply a resist layer to the upper surface of Wafer W, The spreading 
mechanism 39a and the wafer W before applying a resist layer by 39b are cooled, and the treatment 
mechanism which consists of a bake mechanism 41 in which heat-treatment for evaporating the 
solvent which remains in the cooler style 40 for adjusting to predetermined temperature and the 
resist layer applied to Wafer W is performed is established. Moreover, the conveyance mechanism 42 
in which it has the arm 42a for performing carrying in and taking out of Wafer W to each above- 
mentioned treatment mechanism 1 and 39a-41 is arranged in the treatment mechanism unit 30 
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possible C movement ] along the conveyance way 43. 

[0033] [ the wafer W carried in from carrying^in / taking-out mechanism 31 ] in the treatment unit 
constituted as mentioned above After being pretreated by the pretreatment mechanism 1, it 
cooling-processes, after spreading treatment is carried out. it is heat-treated by the bake 
mechanism 41, and it is conveyed after that to carrying-in / taking-out mechanism 31, and is stored 
by the wafer carrier 33. 

[0034] In addition, although the above-mentioned example explained the case where it was applied 
to the wafer pretreatment system before the processing unit of this invention applies photoresist 
liquid to a wafer In addition to a pretreatment system, it can apply to the processing unit which uses 
the gas of prescribed concentration, for example, of course, can apply also to processing units, such 
as spreading equipment, development equipment, and CVD equipment 



[Translation done.] 
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